Do airway pressures effect intracranial and intravascular pressures? If so, does one component of the respiratory cycle have more of an effect than another? The cerebral and vascular effects of changes in I:E ratio, peak inspiratory pressure, and PEEP were examined in 11 paralyzed, anesthetized cats. While oxygen saturation, end tidal C02, and mean airway pressures were held constant, I:E ratios, peak inspiratory pressures, and PEEP were individually varied. Intracranial pressure (ICP) , central venous pressure (CVP), and aortic pressures were continuously recorded and cerebral tissue perfusion pressures were calculated. Two animals developed fatal cerebral hemorrhages when I:E ratios were reversed (2:l).
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In the 9 surviving animals, ICP, CVP, aortic pressure, and cerebral tissue perfusion pressures varied directly with mean aitway pressures. As mean airway pressures increased, ICP and CVP increased; aortic pressure and cerebral tissue perfusion pressures decreased. Equivalent changes in I :E ratio and peak inspiratory pressures appeared to have a greater effect on the vascular pressures than did changes in PEEP, ( Waring Lung Institute, Denver. When exposed to hyperoxia, patients and animals develop significant lung injury which may lead to respiratory failure and even death. Changes seen in lungs exposed to hyperoxia indicate that endothelial cell damage with vascular leak is a prominent and early feature of the pathophysiology of pulmonary oxygen toxicity. We hypothesized that hyperoxia directly damages endothelial cells, leading to vascular leak and compromise of gas exchange. To test this hypothesis, we exposed monolayers of bovine pulmonary artery endothelial cells to hyperoxia (95% 02 -5% C02) or normoxia (80% N2 -15% 02 -5% C02) at ambient atmospheric pressure for 24, 48, 72 and 96 hours. We found that exposure to hyperoxia caused increasingly severe morphologic changes in endothelial cells, manifested by clumping of nuclear material and gross cytoplasmic disorganization. Such changes appeared in increasing proportions of cells between 24 and 96 hours of hyperoxic exposure, but were rarely seen in cells exposed to normoxia. These changes are quite similar to those found in the lung endothelial cells of animals exposed to hyperoxia. We also found increasing release of cytoplasmic lactic dehydrogenase from the hyperoxia-exposed but not normoxia-exposed cells. These results suggest that hyperoxia alone can damage pulmonary endothelial cells and support the possibility that this mechanism may contribute to the respiratory failure seen in oxygen toxicity. To determine the influence of RDS on chest wall (CW) movements 6 infants (B.W. 1.7+.3Kg,G.A. 32f2 wks) with mild RDS requiring 02 for 23 days and 8 infants (B.W. 1.72.5Kg, G.A. 33f2 wks) without cardiopulmonary disease were studied for 60 min on,days 1,3 and 7. We determined CW movements by strain gauges over upper (URC), lower (LRC) ribcage and abdomen, airflow by nasal thermistor, transcutaneous(Tc) PO2 and PC02 and behavioral state through out each study. Asynchronous (Asyn) CW movement was defined as inward ribcage motion during inspiration. Total duration of apneic episodes 25 sec was calculated/hour. Asyn URC movements and apneic time increased abruptly by day 7 in infants with RDS and &adually in the non-RDS rou . LRC was lar el As n in both ps. There is little information on the objective benefits of inhospital therapy in CF. We, therefore, studied the effects of a 13 day f 2.6 SD (range 10-18 days) admission on lung functions and exercise capacity in 15 CF patients with moderate to severe disease. Treatment consisted of intravenous antibiotics, postural drainage and exercise therapy. We measured resting vital capacity (VC), residual volume (RV), total lung capacity (TLC), forced expired volume in 1 second (FEVl), specific airway conductance (SG), arterial oxygen saturation (Saog), and exercise adaptation and tolerance shortly after admission and before discharge. Adaptation to exercise was evaluated by the work capacity (Wattslkg), peak heart rate (PHR), exercise-induced changes in Sag2 and the ratio of PHR to peak WJkg.
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